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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-10, 12-14, 17-19, 21-24, 27, 28, 31, 32, 35, 36, 37 rejected under 35 
U.S.C. 102(b) as being anticipated by Scott (609801 1). 

Regarding claim 1, Scott (abstract, figs. 1, 2&7) discloses a fault detection system for 
detecting faults in an aircraft system, the fault detection system comprising: 

a sensor (A, B) data processor 36, 26, the sensor data processor receiving turbine sensor 
data from the aircraft system and augmenting the sensor data to provide an augmented data set; 
and 

a logic inference system 40, the logic inference system receiving the augmented data set 
and analyzing the augmented data set to determine a likelihood that a fault (i.e. errors 28, 38; col. 

3. lines 1-65) has occurred. 

Regarding claim 2, Scott discloses the system of claim 1 wherein the sensor data 
processor augments the sensor data by determining a rate of change of the sensor data. 

Regarding claim 3, Scott discloses the system of claim 1 wherein the sensor data 
processor augments the sensor data by generating residuals from the sensor data. 
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Regarding claim 4, Scott discloses the system of claim 1 wherein the sensor data 
processor augments the sensor data by generating residuals from the sensor data and determining 
a rate of change of the residuals. 

Regarding claim 5, Scott discloses the system of claim 1 wherein the sensor data 
processor augments the sensor data by computing a margin for the sensor data. 

Regarding claim 6, Scott discloses the system of claim 1 wherein the aircraft system 
comprises a turbine engine and wherein the sensor data comprises engine speed data, fuel flow 
data and exhaust gas temperature data. 

Regarding claim 7, Scott discloses the system of claim 1 wherein the aircraft system 
comprises a turbine engine and wherein the sensor data processor receives exhaust gas 
temperature data and wherein the sensor data processor augments the exhaust gas temperature 
data by determining exhaust gas temperature margin data corresponding to a difference between 
the exhaust gas temperature data and a maximum safe temperature. 

Regarding claim 8, Scott discloses the system of claim 1 wherein the fuzzy logic 
inference system includes a plurality of membership functions and wherein each of the plurality 
of membership functions is associated with at least one data type in the augmented data seta and 
wherein the logic system fuzzifies the augmented data set using the plurality of membership 
functions. 

Regarding claim 9, Scott discloses the system of claim 8 wherein the fuzzy logic 
inference system includes a plurality of rules, and wherein the fuzzy logic system evaluates the 
fuzzified augmented data set according to the plurality of rules. 
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Regarding claim 10, Scott discloses the system of claim 9 wherein the fuzzy logic 
inference system further aggregates outputs of the plurality of rules and defuzzifies the 
aggregated output for input into a diagnostic system. 

Regarding claim 12, Scott discloses a method of detecting faults in a turbine engine, the 
method comprising the steps of: 

a) receiving turbine sensor data from the turbine engine; 

b) creating an augmented data set from the sensor data; 

c) fuzzifying the augmented data set; and 

d) applying a plurality of fuzzy logic rules to the fuzzy augmented data set to determine a 
likelihood of a fault in the turbine engine. 

Regarding claim 13, Scott discloses the method of claim 12 wherein the step of creating 
an augmented data set comprises 

determining residuals of the sensor data and determining the slope of the residuals. 

Regarding claim 14, Scott discloses the method of claim 12 wherein the step of creating 
an augmented data set comprises computing a margin for the sensor data. 

Regarding claim 17, Scott discloses the method of claim 12 wherein the step of 
fuzzifying the augmented data set comprises applying the membership functions to the 
augmented data set. 

Regarding claim 18, Scott discloses the method of claim 12 wherein the step of applying 
the plurality of fuzzy logic rules to determine a likelihood of a fault in the turbine engine further 
comprises aggregating an output of the plurality of logic rules. 
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Regarding claim 19, Scott discloses the method of claim 18 wherein the step of applying 
a plurality of logic rules to determine a likelihood of a fault in the turbine engine further 
comprises defuzzifying the aggregated output for input into a diagnostic system. 

Regarding claim 21, Scott (abstract, columns 2-8; figs. 1-7) discloses the program 

product comprising: 

a) a fault detection program, the fault detection program including: 

a sensor data processor, the sensor data processor receiving turbine sensor data from 
a turbine engine and augmenting the sensor data to provide augmented data set; and 
a fuzzy logic inference system, the fuzzy logic inference system receiving the 
augmented data set and analyzing the augmented data set to determine a likelihood 
that a fault has occurred; and 

b) signal bearing media bearing said program. 

Regarding claim 22, Scott discloses the program product of claim 21 wherein the signal 
bearing media comprises recordable media. 

Regarding claim 23, Scott discloses the program product of claim 21 wherein the signal 
bearing media comprises transmission media. 

Regarding claim 24, Scott discloses the program product of claim 21 wherein the sensor 
data processor augments the sensor data by generating residuals from the sensor data and 
determining a rate of change of the residuals. 

Regarding claim 27, Scott discloses the program product of claim 21 wherein the 61.1.2* 
logic inference system includes a plurality of membership functions and wherein each of the 
plurality of membership function is associated with at least one data type in the augmented data 
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seta and wherein the fuzzy logic system fuzzifies the augmented data set using the plurality of 
membership functions. 

Regarding claim 28, Scott discloses the program product of claim 27 wherein the fuzzy 
logic inference system includes a plurality of rules, and wherein the fuzzy logic system evaluates 
the fuzzzified augmented data set according to the plurality of rules. 

Regarding claim 29, Scott discloses the program product of claim 28 wherein the fuzzy 
logic inference system further aggregates outputs of the plurality of rules and defiizzifies the 
aggregated output for input into a diagnostic system. 

Regarding claim 31, Scott (figs. 1-7, abstract, columns 2-8) discloses the apparatus 

comprising: 

a) a processor-, 

b) a memory coupled to the processor; 

c) a fault detection program residing in memory and being executed by the processor, 
the fault detection program including: 

i) a sensor data processor, the sensor data processor receiving turbine sensor data 
from a turbine engine and augmenting the sensor data to provide augmented data 
set; and 

ii) a logic inference system, the logic inference system receiving the augmented data set 
and analyzing the augmented data set to determine a likelihood that a fault has occurred. 
Regarding claim 32, Scott discloses the apparatus of claim 3 1 wherein the sensor data 

processor augments the sensor data by generating residuals from the sensor data and determining 
a rate of change of the residuals. 
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Regarding claim 35, Scott discloses the apparatus of claim 31 wherein the logic inference 
system includes a plurality of membership functions and wherein each of the plurality of 
membership functions is associated with at least one data type in the augmented data set and 
wherein the logic system fuzzifies the augmented data set using the plurality of membership 
functions. 

Regarding claim 36, Scott discloses the apparatus of claim 35 wherein the fuzzy logic 
inference system includes a plurality of rules, and wherein the logic system evaluates the 
fuzzifed augmented data set according to the plurality of rules. 

Regarding claim 37, Scott discloses the apparatus of claim 36 wherein the fuzzy logic 
inference system further aggregates outputs of the plurality of rules and defuzzises the 
aggregated output for input into a diagnostic system. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made, 

4. Claim 11, 15, 16, 20, 25, 26, 30, 33, 34, 38, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Scott in view of Ling et al (57181 1 1). 

Regarding claim 11, Scott discloses the system of claim 10 wherein the aircraft system 
comprises a turbine engine and sensor data. Scott just mentioned a group of sensors generally 
sensing different parameters. Scott did not particularly mention the particular parameter sensed. 
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However, Ling et al teaches of sensors in an aircraft turbine engine wherein the sensor data 
comprises exhaust gas temperature data, engine speed data, and fuel flow data, and wherein a 
sensor data processor augments the sensor data by generating residuals from the exhaust gas 
temperature data, engine speed data and fuel flow data and wherein the sensor data processor 
further augments the sensor data by determining a rate of change of the residuals, and wherein 
the sensor data processor further augments the sensor data by determining a margin for the 
exhaust temperature data corresponding to a difference between the exhaust gas temperature data 
and a maximum safe temperature. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Scott device as taught by Ling for the purpose of measuring or 
sensing particular parameters. 

Regarding claims 15, 16, 20, 25, 26, 30, 33, 34, 38, Scott discloses the method of claim 
12, but did not mention the particular parameters senses by the sensors. However, Ling et al 
teaches the following: 

In claim 15, sensor data comprising engine speed data fuel flow data and exhaust gas 
temperature data; 

In claim 16, sensor data includes exhaust gas temperature data and wherein the step of 
augmenting the sensor data comprises determining an exhaust gas temperature (EGT) margin 
from the exhaust gas temperature, the EGT margin corresponding to a difference between the 
exhaust gas temperature data and a maximum safe temperature; 

In claim 20. sensor data comprises exhaust gas temperature data, engine speed data, and 
fuel flow data, and wherein the step of creating an augmented data set from the sensor data 
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comprises generating residuals from the exhaust gas temperature data, engine speed data, and 
fuel flow data, and wherein the step of creating an augmented data set from the sensor data 
further comprises determining a rate of change of the residuals, and wherein the step of creating 
an augmented data set from the sensor data further comprises determining a margin for the 
exhaust gas temperature data corresponding to a difference between the exhaust gas temperature 
data and a maximum safe temperature; 

In claim 25, sensor data comprises engine speed data, fuel flow data and exhaust gas 
temperature data; 

In claim 26, sensor data processor receives exhaust gas temperature data and wherein the 
sensor data processor augments the exhaust gas temperature data by determining exhaust gas 
temperature margin data corresponding to a difference between the exhaust gas temperature data 
and a maximum safe temperature; 

In claim 30, sensor data comprising exhaust gas temperature data, engine speed data, and 
fuel flow data and wherein a sensor data processor augments the sensor data by generating 
residuals from the exhaust gas temperature data, engine speed data, and fuel flow data, and 
wherein the sensor data processor further augments the sensor data by determining a rate of 
change of the residuals, and wherein the sensor data processor further augments the sensor data 
by determining a margin for the exhaust gas temperature data corresponding to a difference 
between the exhaust gas temperature data and a maximum safe temperature; 

In claim 33, sensor data comprises engine speed data, fuel flow data and exhaust gas 
temperature data; 
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In claim 34, sensor data processor receives exhaust gas temperature data and wherein the 
sensor data processor augments the exhaust gas temperature data by determining exhaust gas 
temperature margin data corresponding to a difference between the exhaust gas temperature data 
and a maximum safe temperature; 

In claim 38. sensor data comprising exhaust gas temperature data, engine speed data, and 
fuel flow data, and wherein the sensor data processor augments the sensor data by generating 
residuals from the exhaust gas temperature data, 

engine speed data, and fuel flow data and wherein the sensor data processor further 
augments the sensor data by determining a rate of change of the residuals, and wherein the 
sensor data processor further augments the sensor data by determining a margin for the exhaust 
gas temperature data corresponding to a difference between the exhaust gas temperature data and 
a maximum safe temperature. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Scott device (claims 15, 16, 20, 25, 26, 30, 33, 34, 38) as 
taught by Ling for the purpose of measuring or sensing particular parameters. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following: US005961314A , US005406787A , US006073262A, 
US006301572B1, all disclose sensing aircraft parameters. 
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Communication 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ronnie Mancho whose telephone number is 571-272-6984. The 
examiner can normally be reached on Mon-Thurs: 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black can be reached on 571-272-6956. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 3663 




4/18/05 



